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64) NPLANT MATERIAL FOR VITAL HARD TBSUE AND ITS PRODUCTDN 

{j7)Abstract 

PROBLEM TO BE SO LVED :To provtie an m pbntm ate rial for vital hard tissues when has 
excellent bbadaptability, the destructbn toughness to w ithstand practbable use and affhity to 
the vital tissues as w e II and is adequate as a substitute m ater ta I tor the v ita I tissues, such as 
artifc ia I denta I roots and a process tor produc hg the sam e. 

SOLUT D N :Thb in plantm ater'alhas the fhe tissues existing as dbconthuous phases 52 by 
dispersbn of parte les 30 havhg the bbaffh ity hto a conthuous phase 51 consisthg of a high- 
toughness m ateriaL The h eh -toughness m aterial is preferably formed by at least either of 
partially stabilized zircon iapSZ) and a um haft BO 3). Further, the parte fes 30 havhg the 
bbaffh ity are preferably formed of at bast one khd selected from hydroxy apatite A P), 
trba bum phosphate (TCP) and bbgbss. 
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(57) [tinn*anH] 

l r i* * c fc *w« fc -r *±#w«§*ffl <r > ^ > k m 
tf7;us+©*ft<fc*-****cfc«*«fcr*ft 

*« 1 Bfta&WKiiiMK >^ > h*m 0 

[ffl**3] BfflttttWXf>l/X«, * 

4 < fc fc - soft ■«» t? ft4cfc*»«fc-r* §§* ji 



1 t&m<D±tomm&m<< >^ > k»*4. 

mi * *it < fc * -a* * z fc £ #® fc 1- « a* 

^> c fc «t$«kfct-«m»« 1 B«<&±i*««iMH 

fc-r a ft** 1 b«<&£<*®*i«jim > h»». 

Pli izBBtt L r £ C fc 61*tt fc * €>»** 1 Btt 
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[»«« 9 ] xatttmfr 

«ef z t s t -r s -f > ^ > h # 

m*ai o] K»tttt«tt*<&¥tstts*. £i*£i 

«itts« -r *tt^a>¥«ttaa> 1 / 5 sticks* « c 

+ 9 SB«(D±1*®ffl»ffl-f h*m©B 

MtittlNlftttn] 

[000 1] 

iz s ^*«|««»tt*t*L. AltmtlftfO 
[0 0 0 2] 

Us *B**7 5y*xr»fifcLfcAI#*fflto&t?;i 

*BWa>BBI-*oTtt<tTL*ofc1MJ 
Ic, AIM* ^ >^7> tt!i()Ji^l^ 

[0 0 0 3] ±CXX#^>Al*a4i:a>^1*««l»ffl 

Tt^*ctj&«*a-C**, §14. MBtt. * 

«ttft£«>±f««tt#ft<, JtaXXB. SMUfrttBB 

[0004] *fc % »2 0)B*«tti:Lrl»y5SLa)JE 

»ftc*«*-r*ttjt. i^*>«>s«Ba»tt (±{*Bfa 

14) £ft£«c£tBBttB*«tt'efe«. 



[0005] ^{*<D#i**;ue/^A*«ffi«»-f*>* 

>Blt^:«<=«7c«««IS£«ISLrBB«:1lfltt^» 
[0 0 0 6] ±I£CD±{*f-|lftg£ft&AX#-£AX® 

*bftB*B*m. *«s*m. BBXtm^ni^ti 
ti^i. «jttf, tMtntt*. Bttftjxttis.*: 

/<;u I — -fir p A*ft<fifa)*B*r»A<ffiffl*4ir u«o 
[0007] LfrLfttfb, £II#*4frbJ£6-f 

tt#*l*fcl*3BBjS#*-3fc. *fc*«*r»Ba>-r:/ 

s§£u Baa>«tB«i=«KV$$iL«j:i^nfljat 

Btfcofc. 

[0008] *fc*tt»a>^>^7>h»»i:LTi*, 
M©;^** ttBBBSfcttMMtt'CB 

»<b**ifc y , AD7K^«lc J: y &<b*<± Cmi^XAfMb 
A A< fe y > $ b I : I* # ttttftHttft* ft I * ft if 0) Pol H jfi t 

[0 0 0 9] !«M«(?)*ttKP4v7/^ 
-f h (H A P) it, C a 10 (PO< ) 6 (OH) 2 ft£ 

^S^14fc^nri>^c L*>Lft#6, HAPf«T$ 

»DttrtJ&*. «IBLtBaifcHAPH!757^XB-f 

tt®K, c ^0. 69-1. 1 6MPam ,/2 SSt, ±<*CD 
»e#a>«*»141t (2. 2-4. 6MPam 1/2 ) fc 
ttBLT«l^fc«), B^ftBBAlcJ:oTMBLS^R 

[ooio] *fc, mmm#no>+T>*j)\,*-7tttt& 

1*. »ic«»SS<ty;m-r (psz) (4, ±#&W 

14*< / >ft<, ^0«BBttB*<5. 7-9. 6MPam 

1/2 BBfcB<««niUri=B4ir^«tttt^6ffBft 
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[0 0 1 1] Z0J:3lctt*«>ftB*m. BB%4m. 
[0 0 1 2] -JjT? % ±Et KD*$/7/<#-f h (HA 

p) ^tttttw^ssib^m-r (psz) a)4$tt<t 

[0 0 13] 

[^0JA<P*LJ;9^1-^i^ii] L^La^fe, ±EH 
A P«*M-£ P S ZBtt^fceBttOBftft-CM-KB 

[0014] t#t>*>* tt*a>s*j»i=**ttf. s^tt 
5i=HAP«tt^3o*«»*Lfcy. a««i=«^Lr 

-f>^>h*t»±*4:Lra>a«niti* 

[0015] *fcBGtt*©-rt»fcLrtt«a«i //m 
©«wiB3& h a p«^*fl6ffl Lr«tt*r * c t ic* y 

Bl:+»l:*j»ftBlt*t* h a Ptt^/><#« Lfcl* 
ftT-r*IHIBjSt*ofc. ffcfcfc, f>77>h&> 

# t a x # ft if <o -r > ? 7 > h #» <t <& mi -c # »n 

tlhtf* +#l=**fcBB«>HAPB*tf#*L40fc 

ft, BBft«ft*«Sta-e*<i:i*4:l^BjS^ftofc. 
[001 6] *€>iztt*<DHAP/PSzrrt»»«lB 
{*3^6l**-f >^5>h«»*BB-r*l=BLr, ha 

p«»t p s za» ^tfftff LfettB-eSflK-ettMA 

^Ua=7 (PSZ) 



(J)HAP^'J>8E^;i/V^ (TCP) iC^lbLTL 

CO)BBttHJItA0!)ttB^/|^<ft«IS^iBB$ 
ItftbtiXW* fritz* 

[0017] *sewi*±EBaBjia*»*-r*fctoic&* 

tifct^t*)^ £*B*ttlc«*u froBffl(cH*» 
*»«Btt£*rt-****l^ ±{MlBBfntt$t*tt 

[0 0 1 8] 

[BBtBSrt" 4 **W#£I*±EBH£ 
**4«tt*fc*B*fl>B£iSl::<fc'D'CiS-l=BAU 

^bic^^-r^ztiz^y. «*<Dtt8**-r4-r 

tt^m. «»«BBA<-f > h«»0)«B«ttlc 
a(St§BB*j!Blc<kyit«WSSLf=a 
[0 0 19] *<7>ifSm> ftff^/hSl^^Ua-r^T^ 

«Bjsi=cfcoT*^bL, ®*titz&£%L*zmfr®m 

4* I* 5 *fc««tt<D»rffi«jt<0B*fr 
b, HAPA<i5***flBBjb<**< % ±»«WRniilc 

^7S v ^x«tt»^ &A«aam«»jit-r« 1 1 * 

4fcl*9tt*tf1»&*ifc. *»WI*±EttJll=»-3l*T 
[0020] -Tft:b%*»Mfc««±ttBBaffl-f 
tt**-r*tt^#«ELr^BB«fc LT#fi-f 4«« 

»SS<b^U3-rteJ:r;T;u5^(o*3S:< fct-*^ 

bi$^ 0 *<*Bftttt*-r6B*A«t Kp*->7 

/<*-f h, y VB = *;Ui/^A*5J:t//W***7X^6 
B«**ifc**< fc*-B^6«*Ctt1«li:-r*. 

^2 0%W±, »*L<l*5 0%W±-C**i:KWtt 

[002 1 ] Ztzs *«!11#*Hft?-©¥«ittaA<±#B 

lott * *-r ^tt^spisttga) i / 5 JUT-e^^, c t 
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(t«IMiffl-f >^5>h*t»tt. AX#*fcl*AX«« 
[0 0 2 2] *&lc*jfiWlzff-&±f*«tt«ffl-f 

?«ftM«Me*r*£{t«Mtffl<r h»«<z> 

a>«*ttT*floErtJ&u ft&*ifeiilt»1t«#lMbttSI 
[0023] *fc±iB»jt*a(cte^r, igatt#*4$ 

l/SETFlcRfc-f *i<fcl\, *?>lctgdtt^(D*DEfiE 
JW*fc*l\i 

[0 0 2 4] ±ffi-f 

ffl**i*»ffltt»»*LTI*. ±*A»14A<& < . 
ttfe\Z&fttzV)\,^-7 (2 r0 2 ) ^7^US^ (A I 

2 o 3 ) 3&<»ai?*y, «i=ai±«A<»^«»ss^y 

;uzi"7 (PSZ) A<»*Ll\, *fcJ:E*»tt*rt*t 
Lt^f>L/Xi, Co-Cr^i TifecfctfTi£ 

[0 0 2 5] £tt«Ste£***tt*£LTI*, £{*IB 

•ta^LSot Kp^ri/r/^-r k (hap) , y> 

M=*;u*>^A (tcp) , 

rtt«»ttlzar-g>» = *;ui/^A (o-TCP) lz 

»b-fft. C<D0f-TCPO±rtl*#»««ft11t^7L 

APt4«Lfca-Tc p tom^m\z^\i^mm^\ 

ftT*t±*fca&. ±E<&a-TCP<D£j«£w;RttKiq] 

*j***i6fttt*»rr * - 1 * liv 

[0 0 2 6] ±Et Kp4v7/\°^^ htt£0>£ttttft 

tt**"T *«T(0¥«ttStt, 1-100/1 mORI^ 

Lfc«*u:i*, «exa^<3i^TH*is(6A<aifTLa 

<, HAP»ftfa-TCPl:J«*hB<, *fc-f> 

[0 0 2 7] spiS3tte*<1 0 0*im£*g;L££5 



-r >^ > htt»icBrsa>ffim«fptt$f*4r * z t 

tfBBlctt*. Lfc^ot, t Kn**>7/<*-f hfcif 

0), ^<*^lQti$^'r4JB : F-(0¥^^(* 1-100/1 
[0 0 2 8] l»Ey^a-7ftif0»»tt*t»» 

[0 0 2 9] »l:8«0)t KP*S/7/<*-f htt^l*. 
fey, SSIw^»(^lHltfb^SS1-4Sfe^<kLT^lS$ 

-*»U7>* y >y»»(cj:or*i^«*ii*7?-{»ft 

1"* a CO)**, BBtt«f«)?JStt8*tKP**>7 

Ktt^aa>i/5isiT, <fcy»*L<i*i / i o 

IUTA:-r*Ci:l=«fcy. S&*-Cfe*7/\°* -f httT-a 
[0 0 3 0] -rv^>h»*Hcfelt*Katt#»i:± 

J&<, ±{*«»tt**-r-6#»0)a«it*T7 1 0-8 0% 

o«6Hi::R«f*i:«fci\, KWlt#»a>E6it**K«> 

B» ±*B»tt**1-*tt^0)E*W*^ffl»Wlc«T 

left*. ^ftWcKWtttt»i:LT(D»»S3£4b^;U3 
-7t s SiMWDtttfc^Stt* tltot Kp**>7 
hfctl 0 : 1 0W± (Kait*t*4<Z>a^A<5 0 

©«*ait*(*2. 8 MP am" 2 lil±T?fcy, Cflfl 

lit KD*i/7/<*-r h**0««»tt««>2. 5 feu 
±-c*y, twntMlHi (2. 2~ 

4. 6) <hf^ia±<Z>fi<!:k* 0 fcfc\ ^Sfiit*<1 
0 : 2 0»&|Zfelf*-f >^>h*r»0)««ai4*tt 
1. 8MPam ,/2 VfoV. C0)ffll4t KP*5^7/<* 

[00 3 1 ] ±E-r>^7>h*tt»«)B»fcft*KBtt 

«»tt*fe«fctf^#«»tt*^-r*tt^ii. 

t^46800-1 1 0 0°C(D;£JtTM ~3niHMlDB (15 
tt) n^Wy, *<0SBlcR*Lfc7K#fc*tfJ* 
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[0 0 3 2] *lZ±EO)J:?lCilDj»«l31L/!:*«)1ttt#4 

[0 0 3 3] B1 43«fcZ/H2li, -t*i-?*i±Ett#fftT 

«fc Uf*Slc« CTttWx* ju*-tB*m^|rH y £ L 

3^*«fc3£tta-T?»*ft < ff 5 fcfclcB** *tfc« 
jt"e&4p 

[0034] c(ot»f*s®aassii*. 
»y2rticfct^aaiiiK-i"*p— st, p— * 

£ v > y 2 n i c fc i > r m $e ptiib kmisj*-** 4 B 

78<t£^7tTfit/££;h,4<, 

[0 0 3 5] ±E«g8U>y8tLTI*. DDiaa!*fcl* 

BS 6 aftftBtMBflfc aggros* 

#9(7)#|41 0<t, C(D#MM 0£ftLTBPfl#9*E 

[0036] *fcirs , j>y8a>rtH<D-aiciBD'r« 
4icBBP-r*aip 1 2 b£ea«LmBB£JEMtr« 

!1^Ih3S&i 2£, 1 3fc, Cfl>BW4*^/< 

-1 3&fiaUa]Bl 2£*a»*4«8#»8fflS/a--h 

fcffiS^I 6fctfttlMlMt**VCl*4. 
[0 0 3 7] *fcBBEB#9a>-*«lcl*aR»*#Ul* 

1"4ft«5*1f-^g«&»L*»a)tt*P0)^U^P-b^-9- 



*-2 0i:A<ttR$*l4o 

[0038] &te±K<BttttanaM3S«m, s^l 
Ktt-**iTi*4o ztz. ±EasftKKa 1 «Ai»nx 

lis IMB^^yaU^J-i 8l=ft?Lr*-f*P>«i:^ 
<D«M*»Ii»«*iEKLfcy, mWLQ'<*jy7 4fr*- 

4o 

[0039] b i - 2 ic*-ri»i*affiaK«B i ia, x 

li. tti*«iSera(©ftjai:i:tl=±»-r4»*A<ft4o 

ffsgy >^8rtai^vvy^ h2 1 *#rtu 

:(Dvt^T7 h2 1 rtlzftffl7K^£/jfai£l+4C<tlc£ 
y, ®S^1 6&£tf1f9He]BM 2|*<0;SJ££-Sfc*| 
■■C*4«fc9l=«fi£Lr*5<Zt3WB*LO. fttc^tt 
6fcJ:tf»aialKl 2rtme^l:<):ot 
■«LTJ3<ui:l:J:ot, *S«fcJ:4tt^a>@Sti: 

JM**S11#x»B***JIBt'*Cfc*WBTto 
4o 

[0 0 4 0] ±Ett#»ffi*»8Bi SffifflLTttT-O) 

[004 1] *1\ i^fflva-hl 4(0&*Ki2 
S**ifcWBB#l 5*EflttJBi:U *fc*JttttM*ttiP 
0>BBB#9 tfflftmt LT, H*L<j:l«lfSI:«l:o 
T0$eI6 7 £BBU «*. 1*^8*11*6 0- 1 0 0m 
/sec aJt-CP-*-5*lH]|B*#4o ca>£*. 

80>rtaa)-ai=BBP-*-4AP1 2afrb, m^sssi 
2*«SLTW»*/<— 4<D+'bSUBBPl-4tt5P 1 2 

[0042] z0tLm\t%±tji&E,mmmivibv* z 

jW0/4$*i4 o #J*J£> »S1 1 8rmiOP— £ — £8 0 
m/sec 0ttJi&£T@&£l*f::ii£(£!fm«l*O. 

4 8m 3 /min tf*y. wtkBintf yosftsraBi^^ 

?;u&l*7 7 40/min T*fc4o ccD^^lllSliP— ^ 
-f ^ ^ t P - * -0 ttJH I = JtM L T t@ ap-t . 

[0043] cc-c**w*a-efT9B*ft«at*ii 

■T41i^^li, P — ^-a>nffli*JSl*3 0- 1 5 0m/ 
sec (D&ffl. cfc y » * L < I* 40-80 m/sec (Dloffi 
lcHS+4^i:^»*Lt^ *WBi8lttf3 0 m/sec ^ 

■«BBHc+#ftSK8lt*<*±-&r. W 

ichk«»A<**i^tt : fs«ia-r4a^iz«iaRp B i*<*< 
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Om/sec £|g7l4rtJBaS£»4Ci:l*, SSffi/^± 

fe««£WHDttt4rr«itwwi (»*) iM< 
[0044] ±E(Dcfc5ft»aa*^*L/ittBT?, * 

1" 4&^<t < 2 0 LT 

1 3rtics»miraA"r*^, 

WcAaLTfc<. 

[0045] tLtltti 6«l:*AJhfcId»* 

y> MB«0lT»fWI!**l+4. dflJ^lcLTmH 
0»*BT«-ftB»bM#*fr**t4. 

fc> ?tt?tf«aBjaftK0>4ftlctt, *T»ftfflt»lt 
fcBBfc^ttMWHU «tt**ffilcKttl=BS<b* 
ti4<> 

[0 0 4 6] ±BBSft«a*t||7Lfcl»lc % BHBH#1 
^■r(a»c»»*i*TBB#. **tt***B^4. z<0 

[0047] c3Lrisa»a+«»aic»-5<«(*« 

ic^tt^as**LT»B^o««icBS<b*tif=«^ 

t y % hj& Ltzm^iz^x t&sit Ltz 2 

*»**w»«Lfcy, LT«*tt*»i*r 

[0 0 4 8] ftlCft&ftfcafttt?£Sftlt*a>Bflfc'C 

K«tt*t»»*a&«BS4b**in=*ofc»ftl*, *©» 



[0 0 4 9] ±Ei)DESt»fti:Lrtt, a»0)*S!?u 
x8a*ttfflLfc-*MnE (uap) jftf»ft-Paftf!M* 
l=»*ttl=«»E*ft#-r**B»*E (c 1 p) jffl* 
**WBf*cfc*«-e*4. fc*>\ ±GJft***i:tttt 
»ftt*l^»l-ft9^^ h^ux (hp) a-V>lSHW»7K 
E (H I P) ft**Jffl+*Ci:t-C** 0 

[0 0 5 0] ±K<D-«lllPErt»tt(c«fSSfT9»^lc 
I*, *-f;l^t»(»**^E* 10~50MPa-C2~5 

£0lt«Hbl£SHSi*-caffii 000-1 45 o°c-ei 

~3»B*HW*. 

[0051] CfejfflUMcE (C 1 P) iMMfcCiflttte 

fi3«*l=tt, *fil§»*l:20-250MPaO)« 
»E*3-6»Httffl*1i-T»*WlcEliLTSc^i*i: 
U »6ttfcJjt^ft*Pi:<afil 0 0 0- 1 4 50°C 
1M ~3B*B«IW4. 
[0 0 5 2] $blZ^7 h^UX;^«li^t^g 

1b148HSllcfcLvTW#4a^»** % E^]20-100 

MP a, aSl 3 0 0- 1 4 0 0°C<DSMt"t? 5 ~ 2 0# 

BttEttl*T4£: J; l*. 

[0 0 5 3] ±EMntaflltt&0!)5%. ftlcjfrvh? 

(hp) &\z&im* % ibttwi=«eas^«<. ft 

Lri^4o Lfctfot, ±(*«fPttt»"<-4«*i:LT 
fc Kn+^T/^-f h (HAP) tt^*ffiffl*t4-», 
»«tt«t»fcLT«»»SfcyiUa-r (PSZ) *« 

u >B=a;u$/^ Aiz^ib-T4 z tt>wm&n& ttt 

\Z y P S ZO-WTL?5&Jkfr*tL?5BimznmttZ> 
Ci:A<«!i*Wlc|ftJhr#4*JAA<ft4o 
[0 0 5 4] ±E0)J:5l=«ai4«»»*i:±t*«att 

s*+4ttTi:*Kafta*«*a^j:orttd<bL, 

HkM<5fcBlwB3eft**iTl^4«)-e, -f>^>h»*t 
oaBI^£i«HDttft*r4ttWBU-r4tlft^«c 

fc«*lcfflffll§«^0BI»^*<j:<**»«A<«T*r4 

iflcs 4j <£>4o 

[005 5] *C-(?»6*lfc-f >^>h*#<D*B* 

#»o>±i*«ait*Btt4 <fe 3 i=«*r4 c t *<a* l 

[0 0 5 6] ±ffi«t^lr^^>±^^ffl>r>^ : 7> h 

J:y»»tt»«tt*^:±i*a»tt*^-r4tt : fi:*«6 
ftLfcaBtt*««^*ttfflLTU4fcft, ^EfiJcJBL 
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[0 0 5 7] Lfctfot, 4*iS^14l=«*t. froBl* 

ft*> > h * - £ *<T* « 4 g 
[0 0 5 8] 

[0 0 5 9] HJSffJl ~3fcJ:tftt®0l] 

¥«SI1S*<9. 3 2|/m«t KP+v7/^< h 
(HAP) tt^- (El7f'J7^K. K. «) £ES 

Lx fJ«aSi:LT;^8 0 0 o CT*2B#^MM-r^)C 
[0 0 6 0] H3l*±IBW«S*jll«Lfc»«HAPa 

*0a*w»**+*«i!BTHim¥KT?fc4o »« 

HAP ttTI4aa*< 0 . 5 li m«l£(D«Hfc-*a*-a> 

< , C a O : 5 5. 8%tP 2 0 5 : 4 2. 3%<t<7)# 
ffrBfr bgtfc} Lfc C a / P ^Htl* H A P 0) C a / P 

;uitoaitfti. 6 7IC-aLfc 0 

[006 1] SWtt»»»*£LT\ -f'Vh'JT 

(Y 2 0 3 ) ^S^^tt^iaSO. 1 2 Jim 

0«s»*Sfty;u=i=7 (psz) »* UiUbrti* 
K. K. 13, PSZ-3Y) £BSU WDMt LT;S 

»1 O0O^2«Pfl»P|»«iaLTl»*7Ki3J:tf»*tt 
[0 0 6 2] *|w±8B©J:5lC«Iffi31Lfc»ttHAPa 
10:0 HUM) ,10:2 (H»J 1 ) , 10:5 

(S8«Sffj2) , 10:10 (H»I3) £ft4<fcdl=E 
8U:o 

[0 0 6 3] ftlC±EXttfl1~3ffl0B*lB&it£t 
ttGIB i fc*tfH 2 Ictf* <fc 5 fc»SaaE+«8St<Dtt 

<*g®&ffgji (/w ?y$y*f- hyb-oi, 

k. k. &fiffl««ttfifr») icT««-r4cfci::cfcy. 

«*fMI=B*ft«ttH A PttTSiiSailftP s ztt* 
T?««+**9lCPSZtt**BSft (tt^Hb) A£ 
(JUT, HYBMtl^) LTftSKWfflOtt^a^ 

it*aaftfrli, P— 4»— HIEBt 1 0 0 0 0 r p m. 



n-*-J§i$®£6 Om/sec . S&a#B£ 3#BlcK 
5lLfc 0 

[0064] H4fed:tfBl5ttHAP«^tPSZ»* 
<t0>iB£Jt/><1 0 : 5-efc5«8;i£tt$tt**b«!SL 

■c»*LfcB*a*o!>«*iBat*'rB*Biit«*ji'c 
fcy, i^rHta^sttHAPaTaB^^icSB 

l-ttB-r*^5I^PSZ»**<aBlcBS<b**tT^* 

uirw^o ^(cpsza^o^^asA^o. i2// 

m£«iffl-c?&4t::#>, Ka»a*«*Sl::«fc4«£<ba> 

5aa-c«»*izj: ups z h a pa^aso 
Enwcai^a*, i*fr04>*-a/u7>*y:/ya!i* 

WoTHAPS^iPSZ^t tf+#ft S«»fi 6 

[0 0 6 5] ±|E«*a^(7)ai!glCfc^T. 
¥4-cfc4 h a pa^ * P S Z»*t a>ft$5SSA<+»IZ 
K*oTl*4fctf>* CO)**tt^**»«ttLr-f >^ 
7> h#*4£ Lfcli^lcfcl>rt, HAP^tPSZ 

bft4 0 

[0 0 6 6] -2F % Jt««i:LrWrt5(Z>«k5ICHAPa 
^PS Z»5fet©E^lt*«7t.fc4«S<DIB»?I^f* 

X&JSttSig^B (OMD-3i, k. k. ^Mil 

[0067] zz-e±iBKaa#as^«i*. r««o) 

?1*S»0>«»l:\ SaBlgf *«»^« (7U-K) 
*«»Lfc«ji£*U **(0B«B»tt*£ 1 ~3# 

<E> O 

[0 0 6 8] &ftftttKtt®B«f!Mt£BHr4fefta 

■attttssftttaaafttti*, aw^u--KBis*t 

5 00 rpm, 8M¥?U— KB** £ 5 . 4m/sec , 

aaB#H*2»Bi::KSLfc. 

[0 0 6 9] *IC±ffiO)«fc9lwB»Lfcft*«WfflO)a 
^a^fc«fetf&lttt«ffl<Z)i1^«M*S, TB0<*:5fc 

(1) -*mde (uap) A»ttiztt«-r«^a % 

(2) *B«»*E^U^ (c I p) OM9t\zimtM 

6 (3) *yh:?l>* (hp) \z*yimbmRkG 
B»l=ff ft 5 «ftl::tt -3 T*Q3I LT **i*#i*J*-r 4B 

JtLfc. 

[0 0 7 0] -fftfr*>> -|MDE (UAP) jftBttfCM 

«cr4»3*tftt, ^-ra^a^^fciis^ttwsrtai 

SmmCOfflSiy^X^lCjEliL. 1 0 - 5 0 M P a 
*^3»M— *li*PELTita 1 5mmxg;$ 1 OmmCO^ 
t^chL. *lcf»6*if=«»(**7;u^>BB»+T?aa 
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1 00 0-1 4 5 0 0 CT*2B^&3&t*6&§£tTo/r 0 

[0071] c i pa»«icflie-r*s*'ci*, 

tt*J*J&(*6/\>r-f C I Pgg (C I P-50-20 
0 0S:7?7-fK/«-5?t/^K. K. H) ICcfctJ 
DDff^]20 3MPat5 WlZiDE L T £ 

0 0 0-1 45 0°CT?2SP B 1Btei"^«BS*tT-pfco 
[0 0 7 2] *fc*? h^UX (HP) lC^VA»tt« 

K. 8) SftfflU fc*tt**/cl4?lftt»tt*2 0MP 
a (D^DE^T'Jf Ef& £ mftlZTJU^HX&m&tpV 
;SJS1 3 5 0°CTM Q#mm&mLXs W6X2 
5x4 0mm(D&*S<*^bJ«£^ h#*4£iJlgL 

[0 0 7 3] B6l44#«fatt*#f *ttTt 
«HAP«T30t, »ffltt*f»»*i:Lra>PS2tt 
*3 1 fc*tt*<D«#S£ft (OMD^31) ICjcoTP 

bftf-;I£t*H*4 0T*l4. to«HAPW3 0^P 
S Z»* 3 lBBIC#tltLT JBRffWlCHAPtt?- 

±Etttt»«iLfctttt$*jatLrHAPtt 
^30 *< a lthap afltfi 5 o h<$.w* £ *i 

afi«tt*<**iiftaftHAP*<ii« 

[00 7 4] H7IJ»ttHAPtt^3 0fcPSZ 

js«fflfl>a^tt^ 4 1 *<t>«£®*4 1 

J:or^rt**tfcftS8««"Jffloa«ttT4 1 "CI*, 
HAPf&^3 0A<PS Z»*3 1 ICcfcoT§S±W*BS 
*lT*MM3 2t*LTt*4. C<0«EJf3 2ttHAP 

ttT-3 oicsMicB3eft*#iTj3y, «»■*■* HA Pit 

T- 3 o *<E»ft»-r « c fc 3&*<t l ^ 5 (ciwi-r * » * * 

>^7>htt*4l*> B»tt*t»i:LTa>PSZ«A<31l» 
t@5 1 £ttofcH&7E*3tt*£ Ltdbtl, COPS Z 
<7)3$!ffi5 1 ®f!fl|R«|::H A P«T3 03b<aaLT»» 

1-4* o n^aitttt 5 2 s^ja Lfc«»*<» 

[00 7 5] COck^l^ftSIMSWlcfllS-O^^h** 

¥4Kfc^T(4, BW1t**-r*PSZ*i3b<aiBltt5 1 * 



[0 0 7 6] IH8attlkM6J:t/mift1~3l=ft«^ 
httflKfcl^T. AfWMK^tt^, HAP/P 

-ry^^T'fe^o 0+UAPI4-|fctoELTflSiatLfcrt 
Jf2<*£l 4 5 0°C (JtKflttl 15 0°C) -C2»mflie 
LTftrtLfc-f >^T>h*t»-C*y. CIPI*JftW» 
7KEtolEja»{** 1 4 5 0°C (Jt««l4 1 1 5 0°C) V 

2«HB*«LTftrtLfc'f >^7> httft-efcy, hp 

1*1 3 5 0°CT*1 0»[ffl7hy h^L/Xai=J:yflaeLT 
[007 7] &irf4£?l^ -tfiAPE (UAP) 

«fctf)WMMcE (C I P) &rH&LfeSlkffli -3<B 

«»baW±i:JB<, tf:HAPft^-Sj!)<ffIU>» 
H*j;Uv0A (ff-TCP) dSlbLfco 
[0 0 7 8] —MADS (UAP) mX*i&l£Ltz<<>zr? 

<t#;Lb*l4o -tO)fc«)UAPaiCj:*^>^>h*r 
*4 (&*Sft) <7>*8*t&Jtl4, H8lCt^-ray 4 2. 8 
-5 1. 1 %£«lHIlZjtf;oTl*4o 

[0 0 7 9] *fc^WJ»7KE (CiP) riH&aiCcfca* 

£14, ±BUAP»M*titl(llT-f>?7>M*» 

y±*3**c**«-c*4. p 

S Z»*f^l±<7)^ffitt»<7)l§^ICj: y «S1b^fiJt**t 

[008 0] S6l=*vh^l/X (HP) &IC<fc4i§£ 
14, ±I2UA P;£fc£t/C I Pft(0*^tit«L-C, I* 

rtu&H ap/ps zm«tfcicfct\T*^>^7> k# 
ztiitbuE.Mz& iTmsm+o&m • wssib^j: y n 

[008 1 ] El 9 -Ell 1 14, HAP/PSZlW 

**i**iuap3*. c i Pi Hpaizj:yrt^« 

ft L T»fcS«« 2 izH 4 <<> ?7 > h #*4CD® Br® (D 
fc&o h«»a>«Brl4Sa-CfjtttLfct 

[008 2] El 9 IZTTst* 9ICHAP/PS ZfiLStiLT 
*-«JtaE (UAP) fiJcJf$^, ^Lt^btlf:^^^ 
v>h*t#H=*5l^TI4. Hfe^-CTF-T^E^ (»TL) ^ 

[0 0 8 3] Ell OIZ^-T^^IC. HAP/ PS 

Z««tt^0)C I PfiJc^^^LTt#fc«<>^ : 7>h 
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Tl*4tt«tfiM£**l4, <f«3PSZffilC*JL^TI*, P 

[0 0 8 4] *fc±E^>^7>h*t»(D«»fSlCfeO 
Ts »«HAPttW«B©PSZ|B|ifci:tlC||R* 

*iri^*cia^6, h a pfWfcPSZtt 

[008 5] 1 IZTfiTt&oiZ, HAP/PSZ 

(HP) ftl=*yflM*LTl»fc 
&Mrf 4C£fc<, 51«LfcPSZffi(DH«»lcSlMc 

icfcur, nft«A<HAP8Mfcy, fifceaH attic 

[008 6] Z(DH P&lZ^'T h#*4l*. C 

PSZ<Dttrtftli*ftt^ci:A<we-efc4o ca>±fc4 

JIBI*. ^(OUAP^, CI PfklZ&i>mi&#<Dtft&& 

StitttLT i oo B CSS«<, *tzmt&#mtfi i 

<B*4«lfoW»&*iTl*4. C0)B«4;iBitli. 1218 
l:fel^t*«HA PttTA<«B<D P S Z*&®£: <t 

[0 0 8 7] B1 Zlts HAP/PSZlittA<1 0/ 
1 0-C*4B»tti*S*&tt^bL. 



yh^UX (HP) &lc£yj*MtttLTftfcSftffl3 

m<o e d x v v t? >yiz<fc o r ^-r ftSBB^BBttv 

H-r?fe3o ftfe. $J*)c7cff§ (Ca. Z r) <7)7ytf>7 

i*, jtssBTBfktt (B^m^K. k. m jsm- 

5 400) l=i*;u*-»«tffix«»ft#«rKB (H* 

m^K. k . s jed-2 1 1 o) zmmLxmmL 

[0 0 8 8] Hi 3ttB 1 2 £lRlHa»lC-3ltT. 

4„ i6»««*HAPHwiw, Kft« a p 
szffi-e&^c 

[008 9] Bl 2fc«fctfHl 3ic^-r^5i^, nfeia 
«l=B»**i4»«HAPtt^t»9BfeJ:9l=* EKfe 

Bitto!)a«Lfcpsz«3&<»ja**ir^4cfc3W«» 

Tr^4 0 *t»-Hl 1 Ic^+HAP/PSZMittfl 0 
/ 5 <D f > ? 7 > h »» i: Jt« L T P S Z Sfitt £i£AD 

a?irci*4fctfK hi i tJt«Lrpsz«a>«B«a 
[0090] h AP/pszmmttz&Ktzmntt&z 

-mitoK (C I P) m, JfrMfMcE (C I P) &fccfctf 
*yh?U* (HP) aictt-DTJJW • ttlBLTBSL 
fc#S*«fc<fetflt««lc«4-f >^>h*t«l=ot^ 
T\ tt^Xtt(Bl«rSB (K. K. -^-<x>xtt 
SMXP3VI) ^ffiffiLT, BAA»«»«rBfiL. 
TE*1 l^1-«S**»/=* fc*3*i+* HAPlitK 
P + h£^U a-TCPI*arS'J>B=* 

yUv^A£^U ZDO (T) l*IE*a*5;;U3-7* 

3*U zdo (O ii5i^ H B H ^v;u=i-r^^-r • 

[009 1] 

»1] 











ami 


mm 


mm 


HAP/PSZfiSifc 


10/0 


10/2 


10/5 


10/10 




UAP 


HAP 


HAP 


HAP 


HAP 








c-TCP 


o-TCP 


a-TCP 




(1450°Cx2h) 




ZD0(T) 


ZDOCT) 


ZD0(T) 








ZD0(C) 


ZDO(C) 


ZD0(C) 


» 


CI P 


HAP 


HAP 


HAP 


HAP 








a~TCP 


a-TCP 


a-TCP 




C1450T! K 2 h ) 




ZDO(T) 


ZDOCT) 


ZDO(T) 








ZDO(C) 


ZDOCC) 


ZDO(C) 




HP 


HAP 


HAP 


HAP 


HAP 




Cl350txl0i]in) 




ZDO(T) 


ZDO(T) 


ZDOCT) 



[0 0 9 2] hWWSBS^fcai:: ftffl L fc«Sft W H A P / P S Z liltt 4, «£*fc* 
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<DHAPMO>W£i:0>BB«*iai 4|c^-r o 

[0 0 9 3] SlfccfctfEII 4lC*^£frb^bfr£ 
cfc^lc, -tMDE (UAP) ;£fcJ:U^Pil]ff7KE (C I 

p) &\z±Zf$.r*#£&i&iTmtz<< >^>htt*4-c 

lis HAP*atLfcJt««!ia)ii*SI»^r. ^-ftKD 
H A P/PS ZStttlzfcOTtH A Ptf)-$lW3^bL 
fca-TCPfl)i*A«E«)&*l, tf:ZDO (T) t- 
®>tfZQO (C) (Cft&lbLTl^o a-TCPfl)4fiE 

[0094] ftfeHAPma-emrtLfthbttfticflR*^ 

HAP«»oa^w***ftsn 

ZOO (T) 0>ft£#, HAP<Dcr-TCT'MDj6fl:£ 
[009 5] -JftlC, HAP&TI*. PSZ»3fcj&<?H£ 

Uft^»*icfe^Tt, 1 2oo°cttifico&if£;£it-cts 
a*^a-TCP^b+-6ztA<fii&*ir^*A<. * 

H^J-eiia-TCP^CD^^bg^^l^o ^(DSfit 
LT, *j|JSWTffifflLfcHAPtt^l4->^-^«CX|S 
@»r/<*->**U H6fitttf«J6TK<* LKCa 

/p^jutttfi. 6 7tStttt(=-aLttJS3^«i6rB 
i*i0>"e*4fctf>. or-T c p^<Dfc<bJb<itfrLfcfro 

»it 4 fcttici*. Ktts^HAPa^s-ttffl-r 

[0 0 9 6] *«y h^U* (HP) SI=J:iJA» 

•«fiLT»6*tfc^>^5> httSl^fcon*, PS 

z««#a-r*#«rt-c*-3r*, x«iHi8T»s*^&a- 

TCP©±*feJ:T;y;Ua=7rt#©«»bl*B»6*i 
^of; 0 ccOJISli, U APSK I P&lcJ;4Jf£ 
£Jt«LTSI*S>£®rt<i 0 0°C«l*1 3 5 0°CTfty, 

2(7)1 o^tSl^r 

ft4o 

[0097] **w#&a>»jiicck*itf, ttfi^lki o 

nraro*l|fflftHAPtt^t¥ttl3Ka^0. 3 u mCO HMtt 
PSZ»*i:a)il^f**. ±131 3 5 0°CT*1 0»Pdlt 
l^9RI-fl!>tt31*#-C*«»lLfc»*l=*5l*rtt, ft 
MSStt a - T c Ptf±f$.tZ> Z t XMUBtflz J: oTfit 
^£*itl^o #Slt«ll:J3^tflf-TCPA<taLft 

fctt«LTB*ftHAP«»*ttJflU *f:HAP8f 

tps2»*ta)ttatb*a]EicBi»L/=iL^ffia* 
[0098] ±isai i/0i 4ic^-re*^&w6 

4rttw±LrHAPa)»ffa&SK«>, ±i*»»tt* 



UX (HP) tt*fflU4Cfc3W#iBl"efc4Ct3ft<M* 

*lfc. 

[0 0 9 9] ftl=MlKfllz£<t:tfittt0llcfit\Tliai 

<l*S!lSLfco M£ftli J I S R 1 607-90C 
«S-r4 3jS*lfKttair*«LfcSEVNB (Single 
Edge Notched Beam) 4±Sfljffi7?«IK8 
it-h?7 7 (AGS-DS, K. K. A*fiftflfi 

si) z&mLxnmLtzo *fctawtiMXi*3niiix4 

mmx 4 0mm<i: L, 1 6mm, 9 ax**? KSJK£ 

0. 5mm/min lciS^Lfr 0 

[0100] ±E««wtt(ia)»ie3e*siai sic^ 

■T. SI SlZfctNT. f2#HYB-C I PI*X&ftdi[(p 

t««LT»rtLfctt**^t*nn»*E (cip)s 
icfcyjMMk, »«LtfiH>^>h»s**L, 

MtlCH YB-HP!t h?L/X (H 

P) ttlcJ:yji»-ttKLr»fc-f i/^>h*H»*S 
to */iI2-§-OMD-C I Pfc£tfOMD-HP(£. ft 

HSLfc;I*»tt£* **i«ic I Pa*5«fct/HPttl= 
[0101)01 5lZ7fi+&9kfrS>mz>frtii*0\Z s * 

ISLr»fc-f >^7>M*» (H YB-C I P) izfco 

ri*. tKP**>7/W-f h (HAP) 

)\,z\~T (PSZ) <t<DMtt (HAP/PSZ) #1 

o/2*-eii««Wttftic*#ft«<bA<aP>tff, o. 

6MPam° 5 Tftofc, *fcHAP/PSZlItt3!)< 
1 0/5~ 1 0/1 OlZ&lvcttO. 9MPam° 5 V 
fe L J. C<Mil*Mlt*<1 0/0-1 0/2©S^ tit 
KLT5 0%±RLTl*4. 

[0102] tt*a>£SSi#S!ii£« (OM^ 

If-) SttfflLTiULfcISSftSC I pirn®., tit 
*gLT»fc-f >^7> h»» (OMD-C I P) {Zfcl^ 

ri*. HAP/pszmsit^i o/sotzomm® 

tt«A<¥i&T70. 7MPam 05 ilS^t?±#Lfcli±^o 

fc. 

[0 10 3] C*LlcaL"C**W*/4lc*-3rlHI!!Lf= 

(hp) ai=<fcy«»-fltiBL 

tl#H>^7>hffl (HYB-HP) Vits HAP 
/PSZSfitt£l 0/2-1 0/5 <h Ltzt£\zW& 
Wttfll3&<1. 8MPam°' 5 tmU ^blCHAP 
/PSZMJ££1 0/1 0tLf:t*l:2. 8MPa 

m 05 *T?«*DLfc e ccofiii*> il*a>Ai#ffl»iHb 

*7^««8lt»fl)1. 5ft"Cfey. SfcHAPfc'* 

Y-H hi*«rr4tMHb#5A+l=3 0§1 

%<7> P S Z *»»*-fr/'-tt*0±(»«««ffl'f > 
h^*4<OfiS^1ifl2. 5 MP am 0 5 t^9fel±a>tt 
T?fo4o 
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[0104] -is % mn&mzftmt&99iitf'm* 
KH*t*yh^ux (hp) aic«feyrt^-««Lr# 

tz<< yZfy^httft (OMD-HP) 0>»*I::|*, HA 

p/pszgfilttfi O/5 0i#fc¥i*«»BttB*« 

1. 3 MP a m°' 5 *T? Lfr±»trt\ *KttttA<ftl* 
«Lfc-f >^>h*m (HYB-HP) ttt&LTffi 

[0105] c<D&v\z*mmmizmZ)&<<( h 

*tt40>5%* *#|ZHAP/PS Zggittfl 0/1 0T? 

i*WIH t t*7 h?U^ (HP) SI=J:iJtt»-tt 

BLf:^f>?7> h*HW<2. 8MPam° 5 

b. :^>^>hP (&*£<*) <0«*tW8l*. 0 
7 5y^X«e(*i:JtRLT«l^l»T?fc&o Lfc*<o 

[0106] Jsi±utw<oay, *sas*iic«4-f >^ 

> htt*4IC*5L^TI*. Batt*t»tLT(Z)PSZA<=* 
l=±**^1tt*^*»llttHAP«W*MIWIliCLT 

or, «Mni=MftHAPttwaitLfeiBit«*-r 

> htm* tt« LT^jstttt* 

[0107] >^ > h*ma>SBf=li. ffitttt 

h a Ptow*&mz*+&itmfaftiitfi+#izmk 

[0 10 8] £fc±SB-f >^>h*t*M>BJSxBl::*s 

i*r, «*tt*t-iMDE (uap) »te*tftfiH»* 

E (C I P) ai=«fcoT»rtLfc*»{ttlftlSLfcli^ 
Id*. HAP«»0)-«A<a-TCPlZ»bf «IIAft< 
fcy, C<D*1bfi(*PSZ(0SB^g<Dli^lC#oTii^ 
LfrLfctffc, ±BBMW*** h^UX (h 
p) aiCcfeyfi6»-»eL/t«*lcii, hap/psz 
a»ikO)*/JM=H«<C<, of-TCP(B±/dtl*I2b*ifc 
frofc. Lfc^oT, »lca-TCPO)*fert*ai*JLr 
HAPttT-IC^S^WftfQtt^+^IZttiS+ii/ctolZ 

(is l*»-««*±LT*y h?l/X (HP) &£J$ffl 

[0 10 9] **B«lc*50TI*K«ltt*mi:LT»» 
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